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High-energy photons emitted into two jets

• Simulations of certain
experimental configurations
using QED models show
photons are directed into
narrow ‘jets’

• Jets are split along laser
polarization

• No wavelength-scale structure
in target needed

Photon Energy Deposition
Eγ > 1 MeV
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Simulation parameters: 60ncr , 10 µm carbon target, Te = 10 keV, Ti = 10 eV,
I0 = 3.02 × 1023 W/cm2, FWHM = 150 fs, F/1.0, S-polarized, 60 electrons and
20 ions per cell, 10 nm cell size
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Plasma dynamics producing photons depend
highly on target density

• If the density is too low, the
pulse blows through the target
early

• If the density is too high, no
channel forms

• Channeling is significant for
50–100ncr

• Experiments in this density
range (i.e., carbon foam
targets) should have
observable of QED photons

Laser energy transfered to
particles
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Simulation parameters: 10 µm carbon target, Te = 10 keV, Ti = 10 eV,
I0 = 3.02 × 1023 W/cm2, FWHM = 150 fs, F/1.0, S-polarized, 60 electrons and
20 ions per cell, 10 nm cell size
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Stochastic phenomena at higher resolution
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Skin depth ls = 21.74 nm
λD = 3.04 nm
Error bars are standard
deviation from 5 simulations
differing in random seed only.

• At low resolution, results are reproducible, but not converged
• At high resolution, there is variation in laser absorption and

plasma dynamics
• Stochasticity is likely a result of the physics modeled, not

computational errors
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